Integral equation formulation for the problem of finding a circularly symmetric scatter density (SD) around the mobile is deduced, and the SD is computed assuming that the distribution of angle-of-arrival (AoA) in base station is known.
We assume that SD in polar coordinates (f α,r ) depends only on r. Hence, AoA seen by MS is uniformly distributed.
Furthermore, we assume that D ≥ R, i.e., there are no local scatterers around the BS. This assumption is valid in macro-cell environments where BS antenna is placed well over the rooftops and angular spread (AS) is small. Due to the symmetry about the line joining MS and BS we can concentrate on the positive values of β.
Integral Equation Formulation:
We compute AoA in BS (f β ) by using the joint density function f β,r that is obtained from f α,r after a standard change of variables. For that purpose we need the derivative of β with respect to α. From 
and the derivative of β is computed from the first equation in (1),
where the latter equality is obtained with the help of equations in (1). Furthermore, from Fig. 1 we find that
Here the sign changes when r = D sin β. By (2) and (3) the joint distribution of β and r attains the form
where f r /2π = f α,r . The pdf of AoA in BS is obtained by integrating (4) over r. By taking into account the change of the sign in (4) we obtain
Numerical Solution of the Integral Equation:
The numerical solution of (5) is obtained by using spline collocation method that is known to be fast and simple [5] . For that purpose we define collocation points β n where β 0 = 0,
. Furthermore, we define the mesh points r n by r n = D sin β n . In spline collocation method, f r in (5) is expressed in spline space, spanned by standard spline base functions ψ n . Here we apply piecewise linear splines, i.e. ψ n is a normalised hat function centred at r n and vanishing outside the interval (r n−1 , r n+1 ). The coordinates of f r in spline space are denoted by u n .
Since SD vanishes outside the circle with radius R, we have f r (r N +1 ) = 0, and thus
If f β is known, the coordinates u n can be solved from (6) in a recursive manner and they provide an approximation to values f r (r n ). On the other hand, if f r is known, the point values of f β can be computed directly from (6) . We note that with piecewise linear splines, integral in (6) admits a closed-form expression in terms of elementary transcendental functions.
The numerical accuracy of the method was studied in the case where the closed-form expression for f β was deduced from (5) assuming that f r is Rayleigh, and the corresponding spline approximationf r was computed from (5) Resulting SD can then be used when building channel simulators for various types of environments. 
